Objective. This study examined temporal trends in HIV testing among U.S. older adults (50-64 years of age) before and after the release of CDC's routine HIV testing recommendations in 2006.
In 2006, the Centers for Disease Control and Prevention (CDC) began recommending routine opt-out human immunodeficiency virus (HIV) testing of all adults ,65 years of age seeking health care in any setting where HIV prevalence is $0.1%. 1 Routine testing is an efficient, cost-effective strategy for early detection of HIV infection. 2 It involves screening every patient (except those who decline testing) regardless of any reported risk behaviors; therefore, it can facilitate detection of undiagnosed HIV infection among people unlikely to seek an HIV test, including those presumed to have little or no HIV risk. 3 Routine testing may be particularly important for older adults (i.e., those aged $50 years), among whom 11% of U.S. HIV infections occur. Of concern, HIVinfected older adults are disproportionately diagnosed late in the course of HIV disease. 4, 5 Late diagnosis is associated with rapid progression to acquired immunodeficiency syndrome (AIDS), and it exacerbates the management of both HIV disease and the non-HIV conditions that are prevalent among older adults (e.g., hypertension). [6] [7] [8] [9] Rates of HIV testing generally decrease with age; [10] [11] [12] [13] however, it is unclear if the release and implementation of the recommendations have helped to improve HIV testing levels in this age group. 14, 15 To understand the recommendations' potential influence on HIV testing among older adults, we examined trends in HIV testing from January 1, 2003, to December 31, 2010 , among Behavioral Risk Factor Surveillance System (BRFSS) respondents in the three categories of older adulthood (50-54, 55-59, and 60-64 years of age) to which the routine HIV testing recommendations apply. The study period began four years prior to CDC's publication of the recommendations and concluded four years thereafter, enabling us to compare HIV testing levels before and after their release. Full implementation should produce a sustained increase in testing that begins in 2007 and is most apparent among people with a recent doctor visit. This study sought to determine if:
1. The annual prevalence of past-year HIV testing increased among older adults since release of the routine HIV testing recommendations, 2. Racial/ethnic differences in past-year HIV testing exist over time among older adults, 3 . The odds of testing increased more for those with vs. without a recent doctor visit since release of the recommendations, and 4. The characteristics of older testers changed over time.
METHODS

Conceptual model
Our conceptual model adapted Andersen's Healthcare Utilization Model [16] [17] [18] to explain how predisposing, enabling, and need factors may influence HIV testing. 19 
Analysis
We obtained univariate and bivariate statistics in exploratory analyses. Because risk behaviors tend to decrease with age, we assessed potential interaction between age and HIV risk behaviors. We also assessed potential interaction between time period and recent doctor visits, but none was present (p50.87). We assessed confounding by the covariates in our conceptual model. Using t-tests and Pearson's chi-squared tests, we determined if (1) the proportions, characteristics, and primary careseeking behaviors of older testers changed before and after 2006; and (2) the prevalence estimates between the two periods differed statistically. We stratified the data based on whether or not respondents had had a doctor visit in the past year and examined testing prevalence (as proportions) over time.
Using multivariable logistic regression with an indicator for the pooled four-year periods before and after the recommendations, we determined if the odds of past-year HIV testing changed following release of the recommendations. The analysis controlled for factors that were significant in the bivariate analyses and combined sample weights as recommended by Korn and Graubard 26 for pooled data from population-based surveys. To estimate annual patterns, we replaced the pooled-year variable with linear and quadratic terms. Routine testing is provided regardless of risk, and the BRFSS did not assess risk behaviors in 2006 and 2007; therefore, we ran each analysis with and without HIV risk behaviors in the models. To identify racial/ethnic disparities, we compared groups' odds ratios (ORs) and corresponding 95% confidence intervals (CIs). Data on recent doctor visits were not available in 2003 and 2004; therefore, we examined recent visits by restricting these analyses to the two years before and after 2006. All analyses excluded observations missing information on any model variables. To account for unequal probability of selection, nonresponse, and noncoverage, all analyses included survey weights and used the SVY suite of commands in Stata ® version 10. 27 
RESULTS
More than two-thirds of respondents had health insurance (88.0%), a usual source of care (88.4%), and a doctor visit in the past year (73.5%); these proportions increased with age category. Past-year medical costs kept 12.6% of respondents from accessing care. Overall, only 4.3% reported HIV testing in the past year, and this percentage decreased with age category. Very few (1.4%) reported engaging in HIV risk behaviors. The weighted estimates in Table 1 corresponded to 344,804 (95% CI 327,758, 361,849) respondents reporting at least one risk behavior in the past year, of which 54,676 (95% CI 46,447, 62,905) reported a past-year HIV test (data not shown). Among testers, more than half (57.7%) had tested at a private doctor or clinic, and hospital-based testing increased with age category (Table 1) .
Temporal trends in the unadjusted annual prevalence of past-year HIV testing overall and by age category (Figure 1a ), by race/ethnicity (Figure 1b ), and by any doctor visit in the past year ( Figure 1c ) are shown. Overall, the annual prevalence of past-year HIV testing decreased with age and over time, from 5.5% in 2003 to 3.6% in 2006 (p,0.001). It increased after 2006, reaching 4.5% by 2009 (p,0.001), but was followed by a slight downturn to 3.7% by 2010 (p,0.001). Post-recommendations testing levels never returned to the heights observed before 2005. By race/ethnicity, prevalences fluctuated slightly across the eight-year period, but generally remained higher Testers in the post-recommendations period differed slightly from earlier testers (data not shown). Greater proportions of them were black or Hispanic, unemployed but not retired, low income (i.e., annual household income ,$20,000), and had recently engaged in HIV risk behaviors; a smaller proportion was insured. The proportion of testers who had recently seen a doctor did not change. a nearly significant increase occurred among the oldest non-Hispanic American Indians/Alaska Natives. The prevalence of testing was unchanged among Hispanic people and decreased among those reporting non-Hispanic white, non-Hispanic Asian, and non-Hispanic other race/ethnicity. No difference in the proportion of people reporting HIV risk behaviors before vs. after the recommendations was found ( Table 2) .
Multivariable analysis
In the logistic regression analysis comparing the pooled periods, the adjusted odds of HIV testing were lower during the post-recommendations period whether the models included all covariates (OR50.87, 95% CI 0.83, 0.91) or excluded HIV risk behaviors (OR50.88, 95% CI 0.84, 0.92). People with recent doctor visits had higher odds of HIV testing (OR52.44, 95% CI 2.13, 2.79).
Public Health Reports / September-October 2015 / Volume 130 We analyzed annual trends from 2003 to 2010. In Model 1, which controlled for all covariates, the linear test for trend was significant but the quadratic test was not; this result confirmed the linear decrease in testing but not the increase after 2006. In Model 2, which excluded HIV risk behaviors missing in 2006 and 2007, both the linear and quadratic terms were significant, indicating a significant decrease in the adjusted odds of testing from 2003 to 2006 and a significant albeit modest increase thereafter (Table 3 ). In the analyses on doctor visits, people with recent doctor visits had nearly 2.5 times the odds of an HIV test.
DISCUSSION
This study of HIV testing trends from 2003 through 2010 suggests that CDC's routine HIV testing recommendations, which were released in 2006, have not yet been fully implemented among people in the three categories of older adulthood (i.e., those aged 50-54, 55-59, and 60-64 years) to which they apply. Across age category, the annual prevalence of past-year HIV testing increased immediately following release of the recommendations and generally continued to increase modestly though unevenly through 2009. The prevalence of past-year HIV testing decreased slightly from 2009 to 2010, however, and never returned to the higher levels observed before 2005. In response to our research questions, we learned that:
1. The annual prevalence of HIV testing increased initially, but the increase was not sustained through 2010; in fact, prevalence decreased over time. 28 Although the longer time frame of the NHIS masks some of the year-to-year changes we observed, neither survey provides evidence of an overall increase in testing. As surveillance data from 2007-2010 indicate, new HIV/AIDS diagnoses were stable among older adults during this period; 15, 29 therefore, decreases in testing did not correspond to changes in population diagnoses. The fact that the oldest respondents were tested in hospitals whereas younger respondents were tested in doctors' offices or clinics supports prior work suggesting that older adults may receive their diagnoses only after they are already ill. A 2013 survey of hospitals, which found that only 6.6% of hospitals in high HIV prevalence communities routinely test all patients, supports the assertion that people tested in hospitals may already be patients. 30 While past-year HIV testing decreased over time among members of most racial/ethnic groups, it increased among black people. Similar findings, although not specific to older adults, were reported based on the National Health and Nutrition Examination Survey (NHANES) and NHIS. 31 BRFSS differs from these national surveys because it is administered separately by each state; national findings are obtained by pooling data across states. Several studies have shown both that it is appropriate to pool data across states and that national estimates obtained using BRFSS data are generally comparable with those estimates obtained using NHANES or NHIS, although to our knowledge HIV testing has not specifically been compared. 32 Higher levels of testing among non-Hispanic black people may reflect the greater impact of the epidemic in this population. Various public health efforts [33] [34] [35] [36] [37] [38] during the study period (including CDC's Expanded Testing Initiative, 39 which began in 2007) have targeted the disproportionate impact of HIV/AIDS among black people. If our finding reflects the success of these initiatives, then older adults from racial/ethnic minority communities may benefit from race-based initiatives even if the initiatives do not specifically focus on older adults. 39 Health coverage is generally low among non-Hispanic American Indians/Alaska Natives; 40 however, a modest, nonsignificant increase in testing occurred among the oldest non-Hispanic American Indians/ Alaska Natives. The settings where they tested shifted over time, from private doctors' offices and hospitals to clinics and counseling/testing sites. Their small numbers in this sample, nearly significant findings, and the unique social conditions of this population underscore the need to further examine their HIV prevention needs.
Implications for research, practice, and policy
HIV testing levels were very low, but access to care was high and improved with age; thus, even modest improvements in implementing the recommendations may improve rates of HIV testing among older adults.
Older adults are very receptive to prevention messages from their providers; 4,41 therefore, routinizing HIV testing may facilitate earlier HIV detection among those seeking care. 42 Many older adults have access to care, and opportunities to screen them in diverse healthcare settings have expanded with implementation of the Affordable Care Act. 43 Reasons that providers may not universally screen older adults for HIV infection include limited awareness of the recommendations, age-related assumptions about older adults' sexual and drug use behaviors, 3, 44 concerns about reimbursement, complacency regarding HIV/AIDS prevention, and time constraints. We recommend identifying providerlevel barriers to screening, learning what motivates providers to screen older patients, and training them to integrate HIV/AIDS prevention into these patient visits.
Limitations and strengths
Self-reported HIV testing may overestimate actual testing. 45 Because the findings were based on a very large sample, statistically significant findings cannot be assumed to reflect large effect sizes. Based on these survey data, it is unclear whether the observed patterns stem from changes in patients' or providers' behaviors.
A strength of this study was its use of methodologically rigorous BRFSS data; however, as with other nationwide health surveys, the measure of HIV risk behaviors was not optimal. It was not assessed in 2006 and 2007, and it did not distinguish between higher and lower sources of risk. Routine testing is provided regardless of reported risk, however; as such, the findings remain instructive. State-level variations may exist in how the BRFSS is administered; nevertheless, BRFSS estimates are generally valid and comparable with those of NHANES and NHIS. 32 BRFSS selected respondents via random digit dial of households with landline telephones, which excludes the growing share of U.S. households with cell phones only. Such households have higher rates of HIV testing, 28 but the residents are on average younger in age. Our focus on older adults partially circumvents this concern because landline telephone use remains high among older adults, although poor and minority older adults may rely on cell phones. 46 
